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DETAILED ACTION 
Allowable Subject Matter 

1 . The indicated allowability of claims 1 7, 20, 55 is withdrawn in view of the newly 
discovered reference(s) to Phillips et. al. (U.S. 5,859,878). 

Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-9, 11-16, 18-19, 21-54, 56-59 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Phillips et. al. (U.S. 5,859,878) in view of Murphy et. al. 
("Satellite-Based Guidance for Precision Approach and Landing of Commercial Aircraft", 
1998 GPS Solutions) 

With respect to claim 1 , Phillips et. al. disclose: a front-end circuit operable to 
receive a plurality of radio signals transmitted across a frequency band and generate an 
analog signal corresponding within said frequency band (Fig. 3A, front-end includes 
blocks 102 104 see column 25, lines 31-38 where the AIU receives LOC and GS analog 
signals from the respective antennas , column 25, lines 47-53 where a NB analog signal 
is generated); an analog to digital converter coupled to said front-end circuit, said 
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analog to digital converter operable to receive and convert said analog signal to a digital 
signal (column 25, lines 49-52, narrowband ADC 202 see Fig. 3A); and a digital 
processing system coupled to said analog to digital converter, said digital processing 
system operable to receive said digital signal and generate at least one output signal 
within said frequency band (see Fig. 1, block 106b, also shown in Fig. 3A, see column 
23, lines 5-7, 24-28), said digital processing system comprising: a digital down converter 
(Fig. 3A, block DDC, details shown in Fig. 8A, digital downconverter 210, column 23, 
lines 5-7, column 26, lines 29-31, the control words are used to frequency control the 
DDC); and a digital signal processor operable to extract information generate said at 
least one output signal (Fig. 8A, DSP 216, column 10, lines 49-63, decoding operation), 
wherein said digital signal processor controls said digital down converter (see column 
26, lines 41-43, the DSP controls the DDC see also lines 29-31 where control words are 
used to control frequency translation). 

Phillips et. al. do not expressly teach: a plurality of channels within said 
frequency band; a digital processing system operable to generate at least one output 
signal corresponding to at least one of said plurality of channels; a digital down 
converter operable to select said at least one of said channels within said frequency 
band; and a digital signal processor operable to extract said at least information from 
said at least one of said channels. 

In the same field of endeavor, Murphy et. al. disclose: a plurality of channels 
within said frequency band (see page 21 , middle of right side column, where in the VHF 
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band (frequency range of 1 08. 1 0-1 1 1 .95MHz) exist 40 Localizer channels, see also 40 
glideslope channels in another frequency range). 

Therefore at the time of the invention, it would have been obvious to a person 
skilled in the art based on the teachings of Muprhy et. al. that the system of Phillips 
includes a plurality of channels within said frequency band (40 channels of LO or 40 
channels of GS), and therefore it would have been obvious to a person skilled in the art 
to modify the system of Phillips et. al. so that the a digital processing system is operable 
to generate at least one output signal corresponding to at least one of said plurality of 
signals; the digital down converter is operable to select said at least one of said 
channels within said frequency band; and the digital signal processor operable to 
extract said at least information from said at least one of said channels, i.e. process the 
channel out of the 40 channels of the LO or GS received signals that is used, and the 
motivation to perform the above modification is to extract information from the specific 
channel (out of the plurality of channel in the frequency band) that is used i.e. contains 
useful information. 

With respect to claim 2, Phillips et.al., further disclose: wherein said digital 
processing system generates a single output signal comprising a time-domain 
multiplexed serial data link (see Fig. 8B, (coupled to the system of 8A) where a serial 
interface is used to supply signals to the computer, see column 7, lines 47-52 , and see 
Fig. 6, column 23, liens 34-36 where the signal processing (ILS processing) is 
performed in a TDM fashion). 
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With respect to claims 3 and 4 all of the limitations of claims 3 and 4 are rejected 
above in claim 2 (the plurality of signals are generated by the UART and supplied to the 
plurality of components in computer 112 (the plurality end devices) as shown in Fig.8B). 

With respect to claim 5, Phillips et. al., further disclose: wherein said front-end 
circuit comprises an antenna circuit operable to receive said radio signals (see column 
25, lines 36-37 LO, MB, and GS antennas). 

With respect to claim 6, Phillips et. al., further disclose: wherein said front-end 
receiver further comprises an amplifier circuit operable to amplify said received radio 
signals (column 20, lines 58-67, see signal amplification). 

With respect to claim 7, Phillips et. al. further disclose: wherein said front-end 
circuit further comprises a filter circuit operable to filter said received radio signals 
(column 20, lines 58-67, line 65 mentions RF filtering). 

With respect to claim 7, Phillips et.aL, do not expressly teach: wherein said filter 
circuit comprises a filter selected from the group consisting of high-pass filter, low-pass 
filter, band-pass filter, notch filter, and combinations thereof. 

However to a person skilled in the art at the time of the invention, high-pass 
filter(s), low-pass filter (s), band-pass filter(s), notch filter(s), and combinations thereof, 
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are known filtering means, therefore it would have been obvious to a person skilled in 
the art at the time of the invention to modify the system of Phillips et. al., to configure 
the filter circuit to comprise a band-pass filter since bandpass filters remove unwanted 
portions of the RF signal. 

With respect to claim 9, Phillips et. al., further disclose: wherein said front-end 
circuit further comprises an intermediate frequency mixing circuit operable to translate 
said received radio signals to an intermediate frequency band (column 8, lines 36-38, 
where IF conversion involves mixing the received RF signals so that they are 
downconverted to IF). 

With respect to claim 1 1 , the system obtained based on Phillips and Murphy 
includes: wherein said digital down converter selects said at least one of said channels 
according to configurable channel selection parameters (see column 26, lines 29-31, 
41-44, where the configurable parameter is the frequency used for frequency tuning 
(during the tune period shown in Fig. 6, see column 23, lines 34-39) to select the LO, 
GS channels). 

With respect to claim 12, the system obtained based on Phillips and Murphy 
includes: wherein said configurable channel selection parameters are software 
configurable (see column 22, lines 61-67, column 23, lines 1-4, and column 11, lines 49- 
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51, where the DSP executes a RAM program to perform the ILC processing the 
involves using different tuning frequencies for the LO, GS signals). 

With respect to claim 1 3, all of the limitations of claim 1 3 are rejected above in 
claim 1 1 (see frequency tuning i.e. the channel frequency is changed). 

With respect to claim 14, Phillips further discloses: wherein said digital signal 
processor extracts said information from said at least one of said selected channels 
according to configurable channel decoding parameters (see column 2, lines 51-56, 
where received waveforms of various combinations of amplitude, frequency, and phase 
modulations are processed, see column 21, lines 58-665, where demodulation of any 
combination of amplitude, frequency, and phase modulation corresponding to the 
channel decoding parameters, is performed by DSP 216 ). 

With respect to claim 15, Phillips et. al. further disclose: wherein said 
configurable channel decoding parameters are software configurable (see column 22, 
lines 61-67, column 23, lines 1-4, and column 11, lines 49-51, where the DSP executes 
a RAM program to perform the ILC processing including demodulation/decoding). 

With respect to claim 16, Phillips et. al.; further disclose: wherein said 
configurable channel decoding parameters are selected from the group consisting of 
channel frequency, channel modulation scheme, channel bandwidth, channel 
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information format, and combinations thereof (see channel modulation scheme, column 
21, lines 58-665, where demodulation of any combination of amplitude, frequency, and 
phase modulation). 

With respect to claim 18, Phillips et. al. disclose: at least one front-end circuit 
group comprising a plurality of front-end circuits (Fig. 3, where the front-end circuit 
group is shown as block 103 "AIU" antenna interface unit (including processing prior to 
the analog submodule see column 20, lines 58-67) where the AIU includes LOC, MB, 
GS antennas (not shown) see column 25, lines 31-41, and these antennas are tuned for 
the Localizer, Marker Beacon and Glideslope signals (used for landing) that have 
different frequency bands) wherein each of said front-end circuits is operable to receive 
a plurality of radio signals transmitted across a frequency band and generate an analog 
signal within said frequency band (each one of the three antennas for the LO, MB, GS 
signals each one produces analog signals and in each frequency range) at least one 
analog to digital converter coupled to said at least one front-end circuit group (see Fig. 
8A, block 200 or 202, selection of either the WB ADC converter or NB ADC converter, 
either one of the ADC is coupled to the 104 block which in turn is coupled to the AIU as 
shown in Fig. 3A), said analog to digital converter operable to receive said analog signal 
from said front-end circuits and convert said analog signal to a digital signal (see 
column 25, lines 31-40, where the signals out of the antennas (AlUs) can be combined 
for further processing into the PCRM (Programmable Common Receiver Module 100) 
shown in Fig. 1); and a digital processing system coupled to said at least one analog to 
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digital converter (Fig. 3A, see functional blocks after digital signal conversion), said 
digital processing system operable to receive said digital signal from said analog to 
digital converter and generate at least one output signal (see column 25, lines 60-67, 
and column 26, lines 1-15, see also column 23, lines 34-39 where the LO, MB, and GS 
signals (the specific LO, MB, GS channel in their respective frequency bands) are 
processed in a time domain sequence) and ; wherein said radio signals received by any 
one of said front-end circuits are within a different frequency band than said radio 
signals received by the other of said front-end circuits (see above where the LO, MB, 
GS antennas have different ranges corresponding to where the localizer, Marker 
beacon, and glideslope signals are located). 

Phillips et. al. do not expressly teach: a plurality of channels within said 
frequency band; a digital processing system operable to generate at least one output 
signal corresponding to at least one of said plurality of channels. 

In the same field of endeavor, Murphy et. al. disclose: a plurality of channels 
within said frequency band (see page 21, middle of right side column, where in the VHF 
band (frequency range of 108.10-11 1.95MHz) exist 40 Localizer channels, see also 40 
glideslope channels in another frequency range). 

Therefore at the time of the invention, it would have been obvious to a person 
skilled in the art based on the teachings of Muprhy et. al. that the system of Phillips 
includes a plurality of channels within said frequency band (40 channels of LO or 40 
channels of GS), and therefore it would have been obvious to a person skilled in the art 
to modify the system of Phillips et. al. so that the a digital processing system is operable 
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to generate at least one output signal corresponding to at least one of said plurality of 
signals; and the digital signal processor operable to extract said at least information 
from said at least one of said channels, i.e. process the channel out of the 40 channels 
of the LO or GS received signals that is used, and the motivation to perform the above 
modification is to extract information from the specific channel (out of the plurality of 
channel in the frequency band) that is used i.e. contains useful information. 

With respect to claim 19, all of the limitations of claim 19 are analyzed above in 
claim 18 (see TDM multiplex processing performed during ILS processing, see column 
23, lines 34-39). 

With respect to claims 21-23, 24, 25, 26, and 27, these claims are rejected based 
on a rationale similar to the one used to reject claims 5-7, 9,1 , 11, and 14 respectively. 

With respect to claim 28, he System obtained based on Phillips and Murphy does 
not expressly teach: comprising a plurality of front-end circuit groups and a plurality of 
corresponding analog to digital converters, wherein said digital processing system is 
operable to receive a plurality of digital signals from said analog to digital converters 
and generate at least one output signal corresponding to at least one of said channels 
within said frequency band of at least one of said front-end circuits of at least one of 
said front-end circuit groups. 
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However, at the time of the invention, it would have been obvious to a person 
skilled in the art to modify the system of Phillips and Murphy, so that it comprises a 
plurality of front-end circuit groups (instead of the one circuit group (receiving signals 
LO, GS) which is taught by Phillips and Murphy, two circuit groups each of which 
receives signals LO, GS (duplicate circuit)) of the circuit group taught by Phillips and 
Murphy) and a plurality of corresponding analog to digital converters, wherein said 
digital processing system is operable to receive a plurality of digital signals from said 
analog to digital converters and generate at least one output signal corresponding to at 
least one of said channels within said frequency band of at least one of said front-end 
circuits of at least one of said front-end circuit groups (duplicates of the processing 
components up to digital submodule 106b of Fig. 1 corresponding to the duplicate 
second front-send circuit group). 

The motivation behind such a modification is that a plurality (two) front-end 
circuit groups (and A/D) would have been obvious to a person skilled in the art as a 
back-up front-end circuit group and A/D converter, in case a malfunction of the first 
front-end circuit group and A/D converter occurs. 

With respect to claim 29, claim 29 is rejected based on a rationale similar to the 
one used to reject claim 18 above, and with respect to the limitation: "...a plurality of 
analog to digital converter each of which is coupled to at least one of said front end 
circuit..." see Fig. 3A of Phillips where two ADC are shown 200.(wide band ADC), and 
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202 (narrowband ADC) converting either the received narrowband or wideband signals 
(not at the same time though). 

With respect to claims 30-31 , these are rejected based on rationale similar to the 
one used to reject claims 22-23 above. 

With respect to claim 33, Phillips further discloses: wherein at least one of said 
analog to digital converters is operable to receive analog signals from a plurality of front- 
end circuits and convert said analog signals to a digital signal (see column 19, lines 65- 
67, where ILS processing (see column 22, lines 62-64 involving signals LOC, MB, GS 
from respective antennas) is narrowband i.e. the NB ADC is used). 

With respect to claims 34, 35, 36, 37, 38, 39, 40, 41-42, these claims are rejected 
based on a rationale similar to the one used to reject claims 18, 22, 23, 24, (25&27), 2, 
3, 4,4, respectively. 

With respect to claim 43, Phillips discloses: a plurality of front-end circuits (Fig. 3, 
where the front-end circuit group is shown as block 103 "AIU" antenna interface unit 
(including processing prior to the analog submodule see column 20, lines 58-67) where 
the AIU includes LOC, MB, GS antennas (not shown) see column 25, lines 31-41, and 
these antennas are tuned for the Localizer, Marker Beacon and Gliseslope signals 
(used for landing) that have different frequency bands) each of which is operable to 
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receive a plurality of radio signals transmitted across a frequency band and generate 
analog signals that are combined into a composite analog signal corresponding within 
said frequency band (see column 25, lines 39-41 , see addition of antenna inputs 
(analog singals)); a single analog to digital converter operable to receive the composite 
analog signal and convert the composite analog signal to a single digital signal (see 
column 25,lines 50-52, the NB ADC is used); a digital processing system operable to 
receive said digital signal from said analog to digital converter and generate at least one 
output signal within said frequency band (see column 25, lines 60-61 the ILS processing 
and column 23, lines 124-36, digital processing of ILS signals). 

Phillips et. al.do not expressly teach: corresponding to a plurality of channels 
within said frequency band; a digital processing system operable to generate at least 
one output signal corresponding to at least one of said channels. 

In the same field of endeavor, a plurality of channels within said frequency band 
(see page 21, middle of right side column, where in the VHF ban (frequency range of 
108.10-1 11. 95MHz) exist 40 Localizer channels, see also 40 glideslope channels in 
another frequency range). 

At the time of the invention, it would have been obvious to a person skilled 
in the art based on the teachings of Muprhy et. al. that the system of Phillips includes a 
plurality of channels within said frequency band (40 channels of LO plus the 40 
channels of GS since the signals are combined), and therefore it would have been 
obvious to a person skilled in the art to modify the system of Phillips et. al. so that the a 
digital processing system is operable to generate at least one output signal 
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corresponding to at least one of said plurality of signals; and the digital signal processor 
operable to extract said at least information from said at least one of said channels, i.e. 
process the channel out of the 40 channels of the LO (or the 40 GS channels) received 
signals that is used, and the motivation to perform the above modification is to extract 
information from the specific channel (out of the plurality of channel in the frequency 
band) that is used i.e. contains useful information. 

With respect to claim 44, claim 44 Phillips discloses: wherein said output signal 
comprises a time-domain multiplexed serial data link (see column 23, lines 34-37 and 
Fig. 6 where the signals are processed in a time-domain multiplex fashion and therefore 
the output of the digital processing system is also TDM). 

With respect to claim 45, Phillips further discloses: further comprising means for 
generating a plurality of signals from said time-domain multiplexed serial data link for 
transmission to a plurality of end devices (Fig. 8B, serial interface 114 (UART), see 
column 12, lines 60-67, also column 7, lines 47-55, where the plurality of signals are the 
.signals out of the serial interface (UART) transmitted to the various computer 
components as shown in Fig. 8B). 

With respect to claim 46 claim 46 is rejected based on a rationale similar to the 
one used to reject claim 1 above, and Murphy et. aL, further disclose: wherein said 
frequency band comprises aviation band radio signals (see middle of right side column 
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on page 21, where the aviation signals (referred to as LO in the Phillips et.al. reference 
)(see localizer frequency band 108. 10-111. 95MHz) and Glide slope (GS in the Phillips 
et. al. reference) spans 326.6-335.4Mhz frequency range). 

With respect to claim 47, Murphy et. al. further disclose: wherein said aviation- 
band radio signals comprise aviation navigation radio signals (see right side column of 
page 21, where the localizer provides navigation information about the runway center 
line). 

With respect to claim 48, Phillips et. al. further disclose: wherein said aviation- 
band radio signals comprise aviation communication radio signals (see column 2, lines 
51-55, and see column 39, lines 56-66, where the VHF-AM signal is a communication 
signal). 

With respect to claim 49, claim 49 is rejected under a rationale similar to the one 
used to reject claims 47 and 49. 

With respect to claims 50-52, these claims are rejected based on a rationale 
similar to the one used to reject claims 2-4 respectively. 

With respect to claim 53, claim 53 is rejected based on a rationale similar to the 
one used to reject claim 22 above and Phillips discloses the limitation: "wherein said 
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radio signals comprise aviation navigation and aviation communication radio signals" 
(see column 2, lines 51-56, received analog waveforms include (aviation) 
communication and navigation signals, (i.e. aviation cni signals)). 

With respect to claims 54 and 56, claims 54 and 56 are rejected based on a 
rationale similar to the one used to reject claims 19 and 25 (respectively) above. 

With respect to claim 57, claim 57 is rejected based on rationale similar to the 
one used to reject apparatus claim 53 above (assuming one front-end circuit group that 
comprises a plurality of front-end circuits)). 

With respect to claim 58, Phillips further discloses: further comprising mixing said 
received radio signals to an intermediate frequency band (column 8, lines 36-38, where 
IF conversion injvolves mixing the received rf signals so that they are downconverted to 
IF). 

With respect to claim 59, Phillips further discloses: wherein said output signal is 
generated by: applying software configurable channel selection parameters to said 
digital signal to select at least one of said digitized channels within said frequency band; 
extracting information from said at least one of said selected digitized channels 
according to software configurable channel decoding parameters; and conveying said 
extracted information within said output signal. 
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Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Tsurumi et. al., (U.S. 6,334,051) discloses a programmable receiver. 
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